Coffin-Lowry syndrome: a role for RSK2 in mammalian neurogenesis.
Coffin-Lowry Syndrome (CLS) is an X-linked genetic disorder associated with cognitive and behavioural impairments. CLS patients present with loss-of-function mutations in the RPS6KA3 gene encoding the mitogen-activated protein kinase (MAPK)-activated kinase p90 ribosomal S6 kinase 2 (Rsk2). Although Rsk2 is expressed in the embryonic brain, its function remains largely uncharacterized. To this end, we isolated murine cortical precursors at embryonic day 12 (E12), a timepoint when neuronal differentiation is initiated, and knocked-down Rsk2 expression levels using shRNA. We performed similar experiments in vivo using in utero electroporations to express shRNA against Rsk2. Rsk2 knockdown resulted in a significant decrease in neurogenesis and an increase in the proportion of proliferating Pax6-positive radial precursor cells, indicating that Rsk2 is essential for cortical radial precursors to differentiate into neurons. In contrast, reducing Rsk2 levels in vitro or in vivo had no effect on the generation of astrocytes. Thus, Rsk2 loss-of-function, as seen in CLS, perturbs the differentiation of neural precursors into neurons, and maintains them instead as proliferating radial precursor cells, a defect that may underlie the cognitive dysfunction seen in CLS.